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[1. TITLE] 

An electrical insulation material and the film for 
metal vapour deposition 

[2. claim] 

(1) The electrical insulation material which 
consists of the biaxial-orientation poly 1,4- 
cyclohexylene dimethylene terephthalate film 
whose change of the absolute value of the film 
haze after 1 hour heating at 160 degree C is 
within 5%. 

(2) The film for metal vapour deposition which 
consists of the biaxial-orientation poly 1,4- 
cyclohexylene dimethylene terephthalate film 
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whose change of the absolute value of the film 
haze after 1 hour heating at 160 degree C is 
within 5%. 

(3) The film for metal vapour deposition of 
Claim 2 whose sum-total value of the rate of 
heat-shrinking of the vertical direction and the 
horizontal direction after 10 minute heating at 
150 degree C is 4.5 % or less. 


[3. wmmtwrnm. 


[3. DETAILED DESCRIPTION OF INVENTION] 
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[INDUSTRIAL APPLICATION] 

This invention relates to an electrical insulation 
material and the film for metal vapour 
deposition. 

[PRIOR ART] 

Conventionally, as an electrical insulation 
material in various field, the polyethylene- 
telephthalate (PET may be mentioned 
hereafter) film is widely used on account of that 
outstanding mechanical characteristics, an 
electrical property, and workability. 

However, in the electrical insulation material 
which consists of the conventional PET film, it 
has the disadvantage that the dielectric 
breakdown strength after heating becomes 
small with § constant temperature. 

Therefore, when the electrical insulation 
material which consists of the conventional PET 
film to the application for example, such as the 
insulating material for compressed gas insulted 
cables and the dielectric of an condenser which 
may be exposed to high temperature was used, 
there was a possibility that a dielectric 
breakdown might occur. 

Moreover, conventionally as the dielectric of a 
condenser, and a packaging material of a 
pouch-packed food, that which deposited the 
metal is used for PET film or the polypropylene. 

However, the conventional metal vapour- 
deposition film had the problem that the hot 
water resistance of a vapour-deposition film 
was bad. 
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[PROBLEM ADDRESSED] 

Therefore, the objective of this invention is to 
provide the electrical insulation material which 
the dielectric breakdown strength after heating 
hardly becomes small, with a constant 
temperature. 

Furthermore the objective of this invention is 
to provide the film for metal vapour deposition 
which can adhere the vapour-deposition film 
outstanding in the hot water resistance also. 


[SOLUTION OF THE INVENTION] 

Present inventors The result of zealously 
research, If the poly 1,4- cyclohexylene 
dimethylene terephthalate film whose change of 
the absolute value of the film haze after heat 
processing is within 5% is used as an electrical 
insulation material on fixed conditions, the 
dielectric breakdown strength after heating will 
hardly become small with a constant 
temperature. Moreover, if this film is used as a 
film for metal vapour deposition, the metal 
vapour-deposition film which has the 
outstanding hot water resistance will be formed. 
The above was discovered and this invention 
was perfected. 

That is. this invention provides the electrical 
insulation material which consists of the biaxial- 
orientation poly- 1,4- cyclohexylene 
dimethylene terephthalate film whose change of 
the absolute value of the film haze after 1 hour 
at 160 degree C heating is within 5%. 

Furthermore this invention provides also the 
film for metal vapour deposition which consists 
of an above biaxial-orientation poly- 1,4- 
cyclohexylene dimethylene terephthalate film. 
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[EFFECT OF THE INVENTION] 

The electrical insulation material of this 
invention, the dielectric breakdown strength 
after heating hardly becomes small with a 
constant temperature. 

Therefore, the electrical insulation material 
which may be exposed to high temperature. For 
example, if it uses as the insulating spacer for a 
compressed gas insulted cable, and a dielectric 
of an condenser, the effect which was especially 
outstanding will be exhibited. 

Moreover, if a metal vapour-deposition film is 
formed on the film for metal vapour deposition 
of this invention, the metal vapour-deposition 
film outstanding in the hot water resistance can 
be obtained. 

Therefore, the metal vapour-deposition film 
which fonms a metal vapour-deposition film on 
the film for metal vapour deposition of this 
invention, the application which may be 
exposed to high temperature and a high 
humidity, For example, if it uses as material 
such as the dielectric of an condenser, or a 
pouch-packed-food packaging material, the 
effect which was especially outstanding will be 
exhibited. 

[Concrete e;cplanation of invention] 

As mentioned above, the electrical insulation 
material and the film for metal vapour deposition 
of this invention, It consists of the biaxial- 
orientation poly- 1,4- cyclohexylene 
dimethylene terephthalate (PCT may be 
mentioned below) film whose change of the 
absolute value of the film haze after 1 hour 
heating is within 5% at 160 degree C. This PCT 
mainly does 1 ,4- cyclohexane dimethanol as a 
glycol component. 

It is polyester which mainly does a terephthal 
acid as a dicarboxylic-acid component. 

70 % or more of a glycol component is 1 ,4- 
poly cyclohexane dimethanol. It is preferable 
when preventing that the dielectric breakdown 
strength under high temperature becomes 
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small. Moreover, it is preferable from the 
viewpoint of the hot water resistance of the 
metal vapour-deposition film at the time of 
adhering a metal vapour-deposition film. 
Moreover, it is preferable that 70 mol% or more 
of an acid component is terephthalic acid at a 
similar reason. 

Indeed, small amount may also be included if it 
does not have an adverse influence on the 
effect of this invention. 

Preferably, the other acid component 30 
mol% or less may also be included. 
Moreover, small amount, preferably, the other 
glycol component 30 mol% or less may be 
included. 

In addition to the above-mentioned PCT. the 
film of this invention may include the additive 
agents usually added by polyester, such as a 
stabilizer, a lubricating agent, and an antistatic 
agent, depending on necessity. 

Moreover, the other polymer may be blended 
in the range which does not have an adverse 
influence on the effect of this invention. 
PCT film in this invention, A change of the 
absolute value of that film haze is a 570 or less, 
when heating 1 hour at 160 degree C. 

Preferably, it is a 3% or less. 
If a change of the absolute value of a film haze 
becomes larger than 5%, the effect which 
prevents that the dielectric breakdown strength 
under high temperature becomes small will 
become small. 

Moreover, the hot water resistance of the 
metal vapour-deposition film at the time of 
adhering a metal vapour-deposition film is 
damaged. 

Above mentioned film haze, For example, it can 
obtain by making PCT film which was 
essentially outstanding in transparency contain 
the inactive particle of 2 pm or less of mean 
diameters, preferably 1 pm or less. 

As a particle, inorganic particles, such as 
silicon dioxide, a kaoline, a talc, and a calcium 
phosphate, can be mentioned. 
That compounding quantity is usually 2.0% or 
about 0.01% to PCT 

Preferably, it is 0.5% or about 0.5%. 
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The biaxial orientation of the PCT film in this 
invention was performed from the viewpoint of a 
dielectric breakdown strength and the 
mechanical characteristics. 
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Moreover, with the film for metal vapour 
deposition of this invention From the viewpoint 
of a hot .water resistance, it is preferable that the 
sum-total value of the rate of heat-shrinking of a 
vertical direction and a horizontal direction is 
4,5 % or less. More preferably, it is 4.0 % or 
less. Suppressing the sum-total value of the 
rate of heat-shrinking of the vertical direction 
and the horizontal direction of PCT film to 4.5 % 
or less can be attained by making heat 
processing temperature of PCT film into 200 
degree C - 240 degree C. 
PCT film in this invention, According to the 
conventional manufacturing method, PCT, an 
inactive particle, an additive agent, etc. by in the 
case are uniformly mixed. 
Melting extrusion is performed using the melting 
extruder sucli as an extruder. 

It can produce by cooling and drawing. 

Especially the dry conditions of a polymer 
chip are not limited. 

However, 170 degree C and about 3 hours 
are usually suitable. 

Especially extrusion temperature is not 
limited. 

However, it is 260 degree C or about 330 
degree C usually. 

Preferably, it is 235 degree C or about 300 
degree C. 

It is preferable to do casting by the 
electrostatic application method. Especially 
temperature of a casting drum is not limited. 

However, it is 5 degree C or 60 degree C 
usually. 


01/09/19 


7/15 


(C) DERWENT 


JP2-196833-A 


THOIVISOIM SCIEMTIFIC 


150r. $f^L< fl80°C/.CV^L 

/c^i/^b 6. 0 i^<Dmwi^mxn 

r ii ^ 180 ^j: L 
280°C. L< fi 200'C/c^V^ 

L 240^C(7)raitT-eii^ 1 ^c^VN 

t 20 * L < H 5 

fz^m^:^^~^~t\.X. S 

^^h^&(D^mmtLx. * 
tz. pcT 7 ^ /i^ A ^mmi^ t ir 

So 

T o tz yJ}WMmJjmz-D 


Preferably, it is 15 degree C or 30 degree C. 
Moreover, drawing after cooling Usually it is 70 
degree C or 150 degree C in a vertical direction 
and a horizontal direction, preferably, it is under 
the temperature of 80 degree C or 110 degree 
C. Usually it is performed by the draw ratio 2.5 
times or 6.0 times as many as this. 

It is preferable to perform the heat setting of 
the film after drawing. 

However, this Is 180 degree C or 280 degree C 
usually. 

Preferably, it is under the temperature of 200 
degree C or 240 degree C. Usually 1 or 20 
seconds, preferably, it is performed for 5 second 
or 1 5 seconds. 

The electrical insulation material of this 
invention is suitable for all electric-insulation 
applications. 

However, the application with a possibility that it 
may be exposed especially to high temperature. 
For example, it is an effectiveness as an 
insulating spacer which it was filled with SR gas 
which was outstanding in the insulating property 
in the metallic pipe, and performed conductor 
support in this as a compressed gas insulted 
cable. 

Moreover, it is effective as a dielectric of a 
condenser. 

On the film for metal vapour deposition of this 
invention For example, a metal vapour- 
deposition film is formed by the method of the 
universal 'knowledge such as a vacuum 
spraying method or a chemical vapor 
deposition. 

Especially the metal that should deposit is not 
limited. 

However, they are aluminium, gold, silver, 
copper, a palladium, etc., for example. 

The metal vapour-deposition film which 
deposited the metal on the film for metal vapour 
deposition of this invention, the application as 
which especially the hot water resistance of a 
vapour-deposition film is required, For example, 
it is useful as a packaging material of a pouch- 
packed food and as an condenser which does 
PCT film as a dielectric. 

Next, the measurement of the property about 
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this invention and the evaluation method of an 
effect done in the following example are 
explained. 

[1 Change of. film haze] 
A change of a film haze after perfomiing 1 hour 
heating at 160 degree C is measured. 
According to JIS-K6714, using an integrating- 
sphere type light-transmission measuring 
device, a film haze calculates all-optical line 
transmittance Tt (%) and scattered-light 
transmittance Td (%), and computes it by the 
following formula. 


T t 


180 


1 50°c wfiiE:?^- y > -eiix 
eo. »ffi^w«r«^sE 


[The rate of heat-shrinking] 

It is made to shrink in 150-degree C hot-air 
oven, and the dimensional change after 10 
minute passage is calculated. 
Distance between standard points before heat- 
shrinking is set to eO. If distance between poles 
after heat-shrinking is set to e 
Rate of heat-shrinking = 


- J X lOS K 


'C^tp-^o It expresses with an above. 
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[Dielectric breakdown strength] 

According to JIS C 2318-15166, it measures by 
the AC short-time pressure-rise method. 


[Hot-water-resistance test] 
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Water is put into a thermostat and it makes 65- 
degree C warm water. 

A 15 minute vapour-deposition film is immersed 
to this. 

The loss degree of a vapour-deposition film 
was observed. 

[Evaluation criteria] 

Circle: The thing without a change of a vapour- 
deposition film 

Triangle: That from which the vapour-deposition 
film changed a little 

Cross: that which the vapour-deposition film has 
almost lost 

[Example] 

Hereafter, based on an example, this invention 
is explained more concretely. 

Indeed, this invention is not limited to the 
following example. 

[Example 1] 

The transesterification is performed by using a 
0.05 mol% titanium oxide to an acid component 
as a catalyst, and heating a dimethyl 
terephthalate and 1 ,4- cyclohexane dimethanol 
while stirring in an autoclave according to a 
conventional method. 

Subsequently it polycondensed and PCT was 
obtained. 

Melting extrusion of that which mixed uniformly 
0.03weight% of Si02 particle of mean-diameter 
350 mp to PCT as an inactive particle is 
performed at 290 degree C at this PCT 

It cooled on the casting drum maintained at 
40 degree C, and the unstretched film was 
obtained. 

After making the metal roll adjusted at 100 
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degree C contact this unstretched film, and pre- 
heating it, It drew 3.3 times between the rolls 
with a circumferential-speed difference, 
irradiating an infrared-rays heater (1000 degree 
C of surface temperature). 

Subsequently the longitudinal oriented film 
was increased 3.5 times horizontal drawing at 
115 degree C by the tenter. 
The ends of the obtained biaxial oriented film 
are held with a clip. 

The heat setting during 5 seconds is performed 
at 210 degree C. 

The film of thickness 10 pm was obtained. 
A change and the rate of heat-shrinking of the 
film haze of obtained PCT film are measured by 
the above-mentioned method. 

It required for that change. 

A result is shown in Table 1 . 

Next, aluminium was deposited to thickness 
0.05 pm by performing a vacuum evaporation 
by the conventional method on this PCT film. 

The hot-water-resistance test was done 
about the obtained vapour-deposition film. 

A result is shown in Table 1 . 

Clearly from Table 1, PCT film obtained by 
this method, A change of the absolute value of 
a film haze is 1.1%. 

The outstanding hot water resistance was 
shown as a result of the hot-water-resistance 
test. 
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[Cpmparative Example 1] 

PET is used as a raw material. The melting 
extrusion temperature is made into 285 degree 
C. 

The biaxial-stretching PET film was 
manufactured according to the similar filming 
conditions as an example 1 except making 
drawing temperature of a vertical direction and 
a horizontal direction into 90 degree C. 
A change and the rate of heat-shrinking of the 
film haze of obtained PET film are measured by 
the above-mentioned method. 
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It required for that change. 

A result is shown in Table 1 , 
Next a vapour-deposition film is formed as an 
example 1 , 

The hot-water-resistance test was done, 

A result is shown in Table 1 . 

Clearly from table 1, if PET film is used as a 
base of metal vapour deposition, the hot water 
resistance of the formed metal vapour- 
deposition film will deteriorate. 


[Table 1] 
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[Example 2] 

The biaxial-stretching PCT film of thickness 50 
pm was manufactured as the example 1 except 
performing a vacuum evaporation. 

The dielectric breakdown strength of the 
obtained film was measured. 

Furthermore, the dielectric breakdown 
strength after performing 1 hour heating of this 
film at 160 degree C was measured. 

A result is shown in Table 2. 

Clearly from table 2, the biaxial-stretching 
PCT film obtained by doing in this way, A 
change of the absolute value of the film haze 
after and 1 hour heating at 160 degree C is 
1.5%. 

The dielectric breakdown strength after 
heating hardly fell on said conditions compared 
with the strength before heating. 
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[Comparative Example 2] 
The biaxial-stretching PCT film of thickness 50 
pm was manufactured as the example 2 except 
making heat processing temperature into 160 
degree C. 

The dielectric breakdown strength of the 
obtained film was measured. 

Furthermore, the dielectric breakdown 
strength after performing 1 hour heating of this 
film at 160 degree C was measured. 

A result is'shown in Table 2. 

Clearly from Table 2. a haze change of this 
biaxial-stretching PCT film is 6%. It is larger 
than the range of this invention. The dielectric 
breakdown strength after heating was also 
reducing significantly compared with heating 
before. 

[Comparative Example 3] 

PET is used as a raw material. The melting 
extrusion temperature is made into 285 degree 

The biaxial-stretching PET film of thickness 
50 pm was manufactured as the example 2 
except making drawing temperature of a vertical 
direction and a horizontal direction into 90 
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degree C. 

The dielectric breakdown strength of the 
obtained film was measured. 

Furthermore, the dielectric breakdown 
strength after performing 1 hour heating of this 
film at 160 degree C was measured. 

A result is shown in Table 2. 

Clearly from table 2. this biaxially oriented film 
consists of PET. That haze change is also 8%. It 
was larger than the range of this invention, and 
the dielectric breakdown strength after heating 
was also reducing largely compared with 
heating before. 
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